I. INTRODUCTION
The issue of valuation is a continuing one in legal literature since it resides at the heart of many controversies. 1 Valuation of securities of a closely held company, for which there is no ready market, is particularly challenging. For example, such valuation is critical in cases in which minority dissenting shareholders to a merger demand an appraisal remedy, or when a gift ownership interest in a partnership, a limited liability company, or a closely held company must be valued for tax purposes.
In general, investors value marketability. Therefore, other things being equal, investors will pay more for an asset that is readily marketable than for an otherwise identical asset that is not readily marketable. The usual valuation methodologies, which utilize cash flows or market transactions, do not explicitly account for the marketability of an asset. Hence, in order to value an asset that is not marketable, the usual approach is to value the asset as if it were marketable, then apply a marketability discount to this estimated value. 2 The challenge in valuing non-marketable assets lies in determining the appropriate discount to be applied in a given situation.
The concept of marketability refers to how quickly an asset can be converted to cash without the owner incurring substantial transaction costs or price concessions. 3 Certain financial assets, such as actively traded common stocks, are considered to be among the most marketable of assets. If an individual wishes to convert their common stock holdings into cash during regular trading hours, this can be accomplished nearly instantaneously with modest transaction costs and a minimal impact on the market price of the stocks. 4 On the other hand, real estate is considered to be far less marketable. If an individual wishes to sell real estate holdings, it is typically a lengthy process, often involving substantial transaction costs and price concessions.
In legal settings, marketability discounts elicit two primary types of controversy: (i) whether a marketability discount should be applied, and (ii) the appropriate level of discount to be applied. For example, in dissenters' rights cases, which generally involve valuation of non-marketable assets, there is considerable disagreement about whether any marketability discount should be applied. Courts in New York, Illinois, Oregon, Washington, Georgia, Kentucky, Indiana, and Colorado have decided that it is appropriate to apply lack-of-marketability discounts. Courts in Delaware, New Jersey, Nebraska, and Missouri, however, have determined that such discounts are unfair. 5 Second, there is disagreement about the appropriate level of the discount. A variety of methodologies have been employed to estimate these discounts in practice. These alternative methodologies yield a wide range of proposed discounts. 6 Existing methodologies estimate the marketability discount in one of three ways. One group of studies estimates the discount by comparing the price of an asset during a period in which it is marketable to the price of the same asset during a period in which it is non-marketable. A second group of studies contemporaneously compares the prices of two claims on the same underlying asset, where one of the claims is marketable and the other is not. The third group of studies compares transaction prices of assets that are readily marketable with prices of otherwise similar assets having restricted marketability.
In the following section we review economic and financial theory regarding the value of marketability and what might determine the marketability discount. Section III of this study summarizes and critiques prior empirical studies of the marketability discount. As part of this summary, we identify the limitations associated with using each of the three estimation techniques described above. In Section IV we provide new empirical evidence concerning the magnitude of the marketability discount and its crosssectional determinants. This new evidence comes from an update of prior empirical studies using restricted stock. The results of our analysis allow us to provide some useful prescriptions for the valuation of non-readily-marketable assets such as shares of closely held firms.
II. MARKETABILITY AND THE PRICING OF ASSETS
In theory, the price of any asset is given by the present value of the cash flows to be received from owning the asset. 7 In the absence of taxes, transaction costs, and other restrictions on trade, an asset can be instantaneously converted to cash at this equilibrium price. In the presence of transaction costs, however, buyers will demand a discount on the price of the asset equal to their cost of converting the asset to cash. Similarly, investors will demand a discount if they are unable to sell the asset for a period of time. This discount represents compensation to the investor for the inability to convert the asset to cash. This inability potentially causes the investor to miss opportunities to allocate capital to assets with higher returns.
The marketability of an asset refers to the degree to which an asset can be converted to cash quickly, without incurring large transaction costs or price concessions. 8 All else equal, the more marketable an asset, the higher the price an investor will be willing to pay for the asset. 9 Longstaff (1995) derives an upper bound on the value of marketability using option pricing theory. 10 Specifically, he considers a hypothetical investor with perfect market timing ability; i.e., the investor has the ability to identify the point in time in which the price of a security reaches its maximum. 11 If this investor is restricted from selling the security for a fixed period of time, the investor forgoes the ability to sell the security at its maximum price. The difference between the present value of the price received from selling the security after marketability restrictions are relaxed and the present value from selling the security at its maximum price represents the value of marketability. 12 Using standard techniques for option pricing literature and certain assumed parameter values, Longstaff estimates discounts for lack of marketability as a function of marketability restriction period and the standard deviation of the security's returns. 13 He concludes that marketability discounts can be economically relevant even when the period of illiquidity is relatively short. 14 7. This view of asset valuation is standard in the finance literature. See TOM COPELAND ET AL., VALUATION: MEASURING AND MANAGING THE VALUES OF COMPANIES (2d ed. 1994) (stating an argument that, in an attempt to maximize a firm's equity value, the discounted cashflow approach will reward corporate managers with higher share prices than attention to accounting earnings).
8. See ZVI BODIE ET AL., INVESTMENTS 893 (2d ed. 1993) (arguing that an asset's liquidity (i.e., marketability) represents the speed or ease with which an asset can be sold and still command a price close to its inherent or fair value).
9. Several factors are likely to influence an asset's marketability. First, the more uncertain the asset's value, the higher will be the potential opportunity cost associated with a lack of marketability. Hence, the discount demanded by investors will be higher. 15 Similarly, the more difficult it is for an outsider to appraise the value of an asset, the less marketable that asset will be. Hence, potential investors will demand a discount in price. Third, the extent to which there are close substitutes for an asset will influence its marketability. For example, the fact that many common stocks are close substitutes for one another contributes to the high degree of liquidity present in the stock market. 16 Conversely, the lack of substitutes in the market for fine art contributes to the lack of liquidity in that market. 17 Fourth, the duration of restrictions on trade is likely to influence an asset's marketability discount. All else equal, the longer the period that an asset is non-marketable, the lower its value will drop. 18 Fifth, the larger the amount of the asset being sold, the less marketable the asset will be. 19 This effect potentially comes from two different sources. The more of an asset that is sold, relative to the total outstanding, the less liquid the remaining market for the asset. 20 Furthermore, the larger the size of the transaction, the smaller the pool of potential buyers due to capital constraints and desires for diversification of personal portfolios. 21 In sum, marketability has inherent value to investors because the lack of marketability increases potential opportunity costs for holders of assets. Consequently, all else equal, asset values will be positively correlated with the marketability of the asset. 22 Stated differently, expected returns from holding assets will be negatively correlated with the asset's marketability. The higher expected returns for less marketable assets reflect equilibrium compensation to investors for bearing the additional risks (in the form of liquid position by trading in derivative securities. We later discuss how this possibility affects estimates of the marketability discount. He also ignores the availability of additional capital for the holder of non-marketable security to profitably exploit trading opportunities emanating from the assumed timing ability. If such timing ability was less than perfect, his estimates of marketability discount would be lower. Thus, in the view of the authors, the contribution of Longstaff's work is to show the relationship between riskiness of a non-marketable asset and its marketability discounts and not necessarily a quantification of such discounts in the real world.
15. MARK HIRSCHEY, INVESTMENTS: THEORY AND APPLICATIONS (2001) (discussing the proposition that uncertainty in asset values is viewed by investors as risk and that they will demand higher rates of return to hold riskier assets).
16. To the extent that two stocks are substitutes for each other, the depth of the market for those kinds of equities will increase. With greater depth, more of a stock can be traded without a corresponding change in the price. For a fuller discussion of the concept of market depth and how it is similar to a price elasticity, see Stephen P. 21. This phenomenon is consistent with the trading range argument of stock splits that contends that stocks split in an attempt to reduce their cost and thereby increase the overall liquidity of the issue. See JAMES C. VAN opportunity costs). This is caused by the inability to convert the asset to cash quickly, with minimal price impact. 23 
III. PRIOR EMPIRICAL ESTIMATES OF THE MARKETABILITY DISCOUNT
Existing empirical methodologies to estimate the lack of marketability discount can be assigned to one of three categories of technique. The first estimates the marketability discount by comparing the price of an asset during a period in which it is relatively nonmarketable to a period in which it is more marketable. This approach is typically implemented by comparing share prices of firms following initial public offerings (IPO) to transaction prices in those same shares prior to the IPO. 24 This Article refers to this approach as the IPO approach. The second approach compares share prices of two claims on the same underlying asset, where one claim is marketable and the other is not. This approach is typically implemented by examining issues of restricted stock. This Article refers to this as the restricted stock approach. The third approach uses a comparable set of marketable companies to estimate what the market value of a non-marketable asset would be if it were marketable. This approach compares acquisition prices of private (i.e., nonmarketable) companies with those of comparable public companies, and is referred to as the acquisitions approach.
This section reviews and critiques each of these approaches. The average discounts are estimated under each approach, including the cross-sectional determinants of the discounts (if any). Further, the limitations inherent in each approach are discussed.
A. The IPO Approach
The IPO approach attempts to quantify the discount associated with the lack of marketability by comparing post-IPO share prices with transaction prices in the same shares prior to the IPO. John Emory and Willamette Management Associates (WMA) each conducted a series of studies using the IPO approach. 25 Emory's studies examine prices for private stock transactions completed within five months of a subsequent IPO. These prices are then compared with the price at which this firm's shares were offered in its IPO.
As reported in Panel A of Table 1 , Emory's studies suggest that private transactions take place at an average discount of approximately 45% relative to the price in the same share in the IPO aftermarket. Moreover, the discount is remarkably consistent over the 23. Note that this does not imply that the expected premium per unit of illiquidity is constant. Investors that place a low value on liquidity will tend to own longer-term, less liquid securities; while investors that place a high value on liquidity will tend to own shorter-term, more liquid securities. This clientele effect suggests that asset returns will be an increasing, but concave, function of illiquidity. 24. Companies can issue equity to the public at multiple times. An initial public offering is the first time that a company issues shares to the public, and thus, a portion of its equity is owned by public investors. There are several difficulties with interpreting the discounts from the IPO studies as discounts for the lack of marketability. First, the discounts appear to be implausibly large. Suppose that an IPO takes place at a price of $10 per share. A discount of 45% for pre-IPO private transactions suggests that an investor could purchase a less marketable share for $5.50, then sell it for $10 following the IPO, earning an 82% rate of return ($4.50 profit on an investment of $5.50 represents a return of $4.50/$5.50 = 82%). Assuming 27. Id. at 408, 410. that the private transaction takes place six months prior to the IPO (approximately the period of time in the Emory studies), this implies an annualized rate of return of 231%. 28 Second, transactions prior to the IPO are likely to be very different types of transactions from those that take place at the time of the IPO. Buyers of shares prior to the IPO are likely to be insiders who provide some sort of service to the firm. For example, venture capitalists may provide their expertise to the management of the firm. Thus, part of the discount may reflect equilibrium compensation for these services rather than compensation for the lack of marketability. Buyers of the stock at the time of the IPO are less likely to be insiders, therefore, the sale price is less likely to be discounted to provide compensation for services performed.
Third, the IPO approach is subject to a serious sample selection problem. Firms will choose to issue shares through an initial public offering when their prospects improve. By contrast, those firms that do poorly will elect to bypass the IPO or may fail altogether. At the time of the private transaction, the market can only price the shares based on its probability assessment of the different possible outcomes. Once an IPO takes place, this uncertainty is resolved and only the successful (and hence higher valued) firms issue shares.
An example clarifies the intuitiveness of the underlying sample selection problem. Suppose that investors know that the value of a share tomorrow will be either $20 or $0 with equal probability. If the value turns out to be $20, the firm will issue shares via an IPO. Otherwise, it will not. Assuming no marketability discount, rational investors will price the shares today at their expected value, $10 (expected value = 50% * $20 + 50% * $0 = $10). An analyst using the IPO approach to estimate the marketability discount would observe an IPO only if the value of the firm turned out to be $20. Hence, the analyst would conclude that the marketability discount was 50% even though the true discount was zero. Consequently, the IPO approach likely generates inflated estimates of the marketability discount.
B. The Restricted Stock Approach
The restricted stock approach is another approach to quantify marketability discount. Securities that are privately placed with accredited investors (rather than offered to the public at large) do not have to be registered with the Securities and Exchange Commission (SEC). However, shares issued in unregistered private placements are considered restricted securities under SEC Rule 144. 29 Consequently, buyers of unregistered shares must wait for a specified period of time before the shares become marketable. 30 Unregistered shares placed privately are typically sold at a discount. There are several economic factors that contribute to this discount. One of these factors is the lack of marketability that characterizes these instruments. Therefore, a portion of the 28. One hundred dollars invested at the beginning of the year would earn 82% in the first six months, giving the investor $182, which could then be reinvested. After another six months of earning 82%, the interest on the $182 would be 82% * $182, or $149. Adding $149 to the previously earned $182 yields $331, meaning a profit of $231 was obtained on a one year investment of $100. This represents a 231% annual return. overall discount observed in private placements of restricted securities represents a marketability discount. Table 2 summarizes the results of several empirical studies that have estimated the overall discounts on restricted stock. Average discounts on unregistered shares are sizable, ranging from 20% to 35%. 31 However, even the overall discounts on registered stocks-of which the marketability discount is only a part-are much smaller than the average estimates of marketability discounts generated by the IPO approach. This is undoubtedly a reflection of the selection bias inherent in the IPO approach that was described earlier. A list of the studies estimating the marketability discount, the years covered in the studies and the average or median percentage difference between the restricted stock offer price and the price of the same firm's publicly traded shares. Although the studies listed in Table 2 are informative with respect to average discounts, they mask the fact that there is substantial cross-sectional variation in the discounts of restricted shares. For example, the SEC study cited in Table 2 finds that discounts range from -15% to 80%. Silber investigated this variation by comparing the characteristics of those firms having discounts below the median in his sample (35%) and those above the median. 33 He found that those firms in the high discount group are characterized by (i) a higher number of shares issued as a fraction of total shares outstanding, (ii) smaller dollar size of the restricted stock issue, (iii) lower earnings, (iv) lower revenues, and (v) smaller market value of equity. Moreover, in a cross-sectional regression model, Silber found that discounts are positively related to revenues, to a dummy variable denoting positive earnings, and to a dummy variable denoting whether 31. For cases illustrating a discount for restricted stock in a publicly held firm, see the buyer of the restricted shares had a special relationship with the issuing firm (i.e., either a board representation or customer relationship). 34 Discounts are negatively related to the size of the restricted stock issue relative to total shares outstanding. These findings suggest that it is incorrect to simply apply a constant discount for all issues of restricted stock. Rather, it appears that several characteristics of the firm and the restricted stock issue are associated with the discount in price relative to the firm's publicly traded shares.
Study
Even if an analyst properly incorporates issue and issuer characteristics, it is premature to label the resulting discount a "marketability discount." For example, it is often the case that private equity investors commit to provide the issuing firm with advice and oversight following the private placement of equity. Moreover, these investors often commit to providing capital in the future, provided that the issuing firm meets a set of predetermined goals for financial performance. Consequently, at least a portion of the price discount observed in private equity placements might reflect compensation to these investors for future services rendered, rather than compensation for the lack of marketability.
Early restricted stock studies only examined restricted stock issues, not other private placements of equity. 35 They were, therefore, incapable of distinguishing between the two possible causes of the discount. However, more recent academic studies by Wruck (1989) 36 and Hertzel and Smith (1993) 37 do compare restricted stock to similar issues of registered shares. Wruck found that the difference in average discounts between the restricted shares in her study and registered shares was 17.6%, while the difference in median discounts was 10.4%. Since each type of shares may have been given as compensation, but only restricted shares have marketability impairments, this suggests that the difference in discounts is a gauge for the marketability discount. Consequently, the marketability discount is considerably smaller than studies based on the entire restricted stock discount would indicate.
The Wruck study did not, however, control for systematic differences in the characteristics of firms issuing registered and restricted shares. Hence, the difference in discounts could have been caused by factors other than differences in marketability. Hertzel and Smith provided a more comprehensive examination of the private placement market in 1993. Their study indicates that private placements are often undertaken by firms with limited tangible assets, those engaged in speculative development of new products and those in financial distress, and that discounts tend to be higher for these types of firms. 38 They speculate that discounts are required on the stock of these firms to serve as compensation for the higher information and monitoring costs associated with 34 the investments. 39 Therefore, discounts are not solely by compensation for future services rendered or due to the lack of marketability, but are also caused by these factors. After controlling for non-marketability determinants of private placement discounts in a multivariate regression framework, Hertzel and Smith found that the discount for restricted shares was only 13.5% greater than that of registered shares. 40 This is further evidence that the marketability discounts suggested by early restricted stock studies were too high.
There is yet another reason to be skeptical of marketability discounts estimated using the average discounts in a restricted stock approach. Such an approach assumes that investors cannot transform their restricted shares into a liquid security. If investors could do so, the costs of executing the transaction would represent the upper bound on the discount that investors would demand for non-marketability.
Because of recent innovations in financial markets, transactions of this type are now available to investors. Examples of such transactions include equity swaps and zero-cost collars. 41 An equity swap (sometimes referred to as a diversification swap) is an agreement with a commercial or investment bank to exchange the future cash flows on a notional amount invested in restricted shares for cash flows that the same notional amount will generate in an index (such as the S&P 500 Index). A zero-cost collar uses the notion of put-call parity to allow the holder of a restricted share to effectively liquidate those holdings. 42 Through the appropriate combination of borrowing, selling a call option, and buying a put option, the investor can create a position that generates the same cash flows as would an immediate sale of the restricted security. 43 Moreover, zero-cost collars do not necessarily have to be constructed using exchange-traded options. Private agreements with commercial and investment banks allow the investor to customize the strike price of the options, the term to maturity, and the transactional amount. 39 . Id. at 484. 40. In fact, Hertzel and Smith argue that even the 13.5% difference in discount between registered and restricted stock probably overstates the costs of illiquidity. In addition, they argue that discounts of this magnitude would provide strong incentives for firms to register shares prior to issue or to commit to quickly register shares following the private sale. Moreover, because buyers of the restricted shares tend to be institutional investors that do not value liquidity highly (e.g., life insurance companies and pension funds), it seems unlikely that such investors would require substantial marketability discounts for the commitment not to resell quickly. 42. See HIRSCHEY, supra note 15, at 753 (discussing put-call parity that describes the nature of the relationship that must hold between the price of a put option and a call option on the same underlying equity).
43. Suppose that an investor buys a European put option and writes (sells) a European call option, both with an exercise price equal to the market value of the stock position assuming it was immediately marketable inflated at risk-free rate and with a term equal to the period of the marketability restriction. The Put-Call Parity Theorem implies that the investor will pay zero net cost for this position. (The sale proceeds from the writing of the call option will cover the cost of the put option.) Yet, such a "collar" will ensure that the investor will get an amount with the present value equal to the market value of the shares as if these shares were immediately marketable. Of course, since the payoffs from such a collar and from the stock position is guaranteed, the investor could borrow an amount equal to the value of the stock as if it were fully marketable against the collar and the restricted stock. Therefore, absent transaction costs, the cost of circumventing the marketability restriction by using the zero-cost collar will be zero.
The existence of these synthetic means of creating liquidity has important implications for estimating marketability discounts. Specifically, these imply an upwards bias in the estimates obtained from using restricted stock. If liquidity restrictions can be circumvented using either equity swaps or zero-cost collars at a modest cost, then true marketability discounts are likely to be much smaller than those estimated from the discount on restricted stock.
In sum, the restricted stock approach represents an improvement over the IPO approach in estimating the discount associated with a lack of marketability. Although early studies of restricted stock issues place the overall restricted stock discount in the range of 35%, this figure ignores other possible determinants of the discount other than lack of marketability. This figure also ignores cross-sectional differences in the discount and ignores the possibility of synthetically creating a liquid position. Once these other factors are taken into account, estimates of the marketability discount are less than onehalf of the previous estimates.
C. The Acquisition Approach
The acquisitions approach estimates the marketability discount by comparing acquisition prices for public and private companies. 44 Koeplin, Sarin, and Shapiro (hereinafter Koeplin) examined 192 acquisitions of private companies between 1984 and 1998, excluding financial and regulated firms. 45 For each of the private company acquisitions, Koeplin identified the acquisition of a public company in the same country, the same year, and the same industry. In cases where several public company acquisitions met these criteria, the company with sales that were closest to those of the private company was chosen. Thus, each private company was matched with a similar public company that was also acquired around the same time.
The final sample included 84 acquisitions of private companies in the United States (domestic transactions) and 108 acquisitions of private companies outside the United States (foreign transactions). 46 On average, the private companies were smaller than their public counterparts (as measured by total assets and revenues). 47 In addition, among domestic transactions, earnings growth rates were higher for the private companies than for their matched firms. For foreign transactions, however, this pattern was reversed. 48 To estimate the discount associated with private companies, Koeplin calculated the ratio of the firm's enterprise value to its earnings, sales, and book value. Enterprise value is defined as the purchase price of the acquisition multiplied by the number of outstanding shares, plus the book value of the firm's liabilities. 49 These ratios are then compared for the acquisitions of the private and comparable public companies. ***, **, and * denote significance at the 0.01, 0.05, and 0.10 levels, respectively. Table 3 summarizes the results of the Koeplin study. In general, private companies are purchased at a substantial discount from comparable public companies. For example, among domestic private transactions, the average ratio of enterprise value to earnings before interest, taxes, depreciation and amortization (EBITDA) is 8.08. 50 By contrast, the ratio of enterprise value to EBITDA is 10.15 for domestic public transactions. 51 This implies that the purchase price of a private transaction takes place at a discount of 20.4% relative to an acquisition of a matched public firm with the same EBITDA. 52 Similar 50. Id. 51. Id. 52. Id. The private firm is valued at 8.08 times EBITDA, while the public firm is valued at 10.15 times its discounts are obtained using the ratio of enterprise value to earnings before interest and taxes (EBIT). 53 By contrast, smaller discounts are obtained using the ratios of enterprise value to sales and enterprise value to book value. 54 It is also evident from Table 3 that average discounts for private transactions are greater in foreign transactions than in domestic transactions. 55 For example, average discounts are 44% for the EBIT multiple and 54% for the EBITDA multiple. 56 Median discounts, however, are only 6% and 23% for the EBIT and EBITDA multiples, respectively. 57 The greater variation in discounts among foreign transactions is likely due to the fact that different countries have different accounting standards. 58 As a result, multiples could vary across countries simply because of different accounting standards. 59 There are limitations involved in comparing the discounts estimated using the acquisitions approach to marketability discounts. First, it is possible that there are systematic differences in the characteristics of the private and public firms that are acquired. As noted earlier, private companies tend to be smaller and exhibit higher earnings growth rates prior to the acquisition. 60 The observed differences in discounts might be attributable to these differences in characteristics rather than a difference in marketability. 61 To explore this possibility, Koeplin estimates cross-sectional regressions of the different multiples on "size, growth, industry, and a dummy variable" denoting whether the transaction was an acquisition of a private company. 62 Even after including these control variables, the discount associated with domestic private acquisitions remains similar in magnitude to that reported in Table 3 . 63 For foreign transactions, however, the estimated discount is statistically significant only for the EBIT multiple. 64 Second, private companies are typically closely held. Therefore, it is possible that the owners of the private company, who are also likely to be the company's senior managers, are compensated in the acquisition by other means. 65 For example, senior managers of the private firm might prefer to receive part of their consideration in the acquisition "in the form of an employment contract." 66 If these employment contracts represent above-market compensation, this will reduce the value of the private companionship relative to that of the otherwise comparable public company. 67 EBITDA. The ratio of the private firm's valuation multiple to that of public firms is 8.08 / 10.15 or 79.6%. This implies that private firms are valued at a 20.4% discount relative to public firms.
53. Koeplin et al., supra note 45, at 99. 54. Id. at 99-100 (2000) (stating that the lower statistical significance of discounts computed using ratios of sales and book value is due to the greater variability in these multiples across firms Overall, Koeplin was careful in describing the observed differences as a "private company discount" rather than a discount due to lack of liquidity per se. 68 The acquisitions approach represents an independent assessment of the private company valuation discount. However, because other factors might be driving these differences in valuation ratios of public and private acquisitions, estimates using the acquisitions approach should be viewed only as "an upper bound" for the marketability discount. 69 The "true" marketability discount may be considerably smaller. 70 
D. What Do We Conclude About the Existing Estimation Methods?
Our review of the existing methods for estimating the marketability discount yields several conclusions. First, the IPO approach is seriously flawed in at least two respects. First, transactions prior to the IPO are likely to include compensation to investors for providing other services to the firm. Second, and more important, only firms that are ex post successful will conduct an IPO. 71 Hence, the IPO price will appear high relative to the price of pre-IPO transactions. As a result, the IPO approach produces estimates that seriously overstate the marketability discount.
The restricted stock approach and the acquisitions approach yield more reasonable estimates of the marketability discount. Nonetheless, each approach has its limitations. Most studies using the restricted stock approach produce fairly large discounts. However, these studies do not properly control for other determinants of the discount on privately placed shares. The one study that does so, Hertzel and Smith, estimates the marketability discount at 13.5%. 72 However, our knowledge of the cross-sectional determinants of this discount is limited and most of the studies using the restricted stock approach (including Hertzel and Smith) use data prior to the 1990s. 73 Similarly, although the acquisitions approach produces estimates of the marketability discount that are similar in magnitude to those of the early restricted stock studies, the approach has not yielded cross-sectional determinants of the discount. Until these other factors are determined, uncertainty remains that observed differences in value between public and private held acquisitions might be due to considerations other than the lack of marketability.
Given these limitations in the prior studies, this Article extends the empirical literature on marketability discounts. Specifically, it provides new evidence concerning the use of the restricted stock approach. It analyzes a dataset that includes transactions from the 1990s and undertakes a comprehensive cross-sectional analysis of the subsequent discounts.
IV. AN ANALYSIS OF DISCOUNTS IN PRIVATE EQUITY PLACEMENTS
In this section, we report the results from our empirical analysis of a comprehensive sample of private placement transactions in the 1990s. This data allows us to accomplish 68. See Koeplin et al., supra note 45, at 100 (using four valuation multiples for both public and private firms and comparing multiples for domestic and foreign firms to measure "private company discount"). two objectives. First, it updates the estimates obtained from using the restricted stock approach by including transactions from more recent time periods. Second, we examine how discounts based on this approach cross-sectionally vary based on various firm and issue characteristics.
A. Sample Selection and Data Sources
Our sample of private equity placements comes from several sources. We first identified all private placements completed between January 1, 1990 and December 31, 1995 that were reported in the electronic database of Securities Data Corporation (SDC), which provides information on all private placement transactions and related details. We also verified SDC's information by searching for original news announcements on these placements in the Dow Jones News Retrieval Service (DJNR), using various keywords linked to private placement of equity. 74 Verification through the DJNR led us to discard the majority of announcements in the initial list generated by the SDC database. Announcements were discarded at this stage because they either represented multiple news articles describing the same transaction or did not pertain to a pure equity transaction. We also eliminated stories pertaining to foreign firms because accounting and price data are not easily available for such firms. In cases of multiple announcements, we chose the earliest announcement date as the event date.
The final sample consists of eighty-eight observations. To the best of the authors' knowledge, no published study has done a detailed analysis of post-1990 data on a sample as broad as this sample. 75 For the firms represented in this sample, we obtained data on stock prices and trading volume from the Center for Research in Security Prices (CRSP) database of NYSE, AMEX, and NASDAQ firms. To compute discounts, we followed Hertzel and Smith and used the stock price ten trading days after the announcement date so the price reflects any information contained in the announcement. 76 Accounting data was obtained from Compustat. Compustat is a database that provides up to twenty years of detailed financial data on over 20,600 public companies, including 10,096 active companies and 10,524 that are not currently active. This information is obtained from documents filed with the SEC. Where possible, Compustat modifies company data to conform to a standardized format for the treatment of depreciation and other items.
B. Data Description
Table 4 presents summary information on the private placements included in our sample and on the firms making these placements. 74 . Specifically, we used synonyms for private transactions, such as private sales and offerings, stock purchase agreements, or purchase of a stake in the firm. We searched for these phrases in conjunction with synonyms for equity, such as common and treasury stock or shares.
75 Table 4 provides a time profile of the sample private placements. As indicated in the table, forty-six of the eighty-eight placements in the sample (52%) take place in just two of the sample years, 1992 and 1993. The number of issues in each of these years is about twice the annual number in the years 1990, 1994 and 1995. This variation in frequency over time is consistent with previous findings which suggested that equity placements tend to take place at different rates in different years, depending on firm-specific and macro-economic factors. 78 Panel B of Table 4 shows that 56% of the private placements in our sample period are made by firms in just five industry groups (as identified by 2-digit SIC codes).
Interestingly, these industries tend to be technology driven and hence are plausibly characterized by larger information asymmetries between insiders and potential outside investors. 79 This finding is consistent with the idea that part of the discount represents compensation to buyers for information costs and for providing monitoring services following the private placement.
Not surprisingly, Panel C of Table 4 shows that most of the firms making private placement announcements tend to be traded in the over-the-counter (OTC) market. OTC firms have a propensity to be smaller and are typically not followed by many financial analysts. This result lends further support to the claim that firms making private placement of equity tend to be characterized by greater information asymmetry among insiders and potential outside investors. Table 5 presents summary information on certain salient characteristics of the private placements in our sample. On average, these placements raised $13.04 million (median = $7.84 million). The number of shares offered in the private placement was, on average, 15.87% of the total number of shares outstanding after the issue (median = 14.50%). Reflecting the fact that private equity issuers tend to be smaller firms, the issuing firms have an average market capitalization of equity equal to $117.74 million (median = $61.50 million).
C. Discounts on Private Placements: An Initial Assessment
79. Because of the specialized knowledge associated with the operations and product development of high technology firms, it is reasonable that corporate insiders such as managers and officers are likely to possess greater information about the firm than outside investors. Further, the costs to monitor such firms will be higher than that for low technology firms because of the specialized knowledge that analysts will need to possess to assess the firm's prospects. Panel B of Table 5 shows that, on average, privately placed shares were issued at a discount of 22.21% relative to the market price of the firm's publicly traded shares. However, a closer inspection of these placements reveals that the entire discount cannot be attributed to a lack of marketability. In thirty-eight cases out of eighty-eight, the private placement involved registered shares. Registered shares can be transacted freely, and the fact that the firm was publicly traded meant there was a ready market for these shares. Despite their marketability, registered shares were also placed at discounts averaging 14.04% (median = 9.85%). This result is corroborated by the analysis of Hertzel and Smith, who found discounts averaging 15.6% in a similar sample of registered private placements spanning the years 1980 to 1987. 80 Clearly, the discounts on private placements are being generated, at least in part, by factors that are distinct from the marketability of these issues.
If discounts on registered shares do not indicate lack of marketability, it is natural to look to placements of unregistered shares for an estimate of the marketability discount. Panel B of Table 5 shows that private placements of unregistered shares involve an average discount of 28.13%, which is about 14.09% higher than the average discount on registered placements. Since the most visible difference between the two types of issues is in their marketability, it is tempting to infer that at least this differential discount of 14.09% is a reflection of the marketability discount.
However, even this inference is premature. In drawing this conclusion, it is implicitly assumed that all the other economic factors that contribute to private placement discounts are identical across the two samples of issues, registered and unregistered. The next section presents evidence that this is not the case. The registered issues in our sample differ from unregistered issues not just in marketability but also in other factors that contribute to discounts. Therefore, in order to assess the discount that is necessitated solely by the lack of marketability, the influence of these additional factors will first have to be controlled for.
A medical analogy may help to clarify this point. A casual comparison of smokers and non-smokers may suggest that, on average, smokers live five years less than nonsmokers. However, it would be a mistake to infer that smoking alone reduces longevity by five years because it may turn out that smokers also face greater personal or professional stress than non-smokers, and that this additional stress alone would reduce their longevity. Therefore, in order to capture the incremental damage caused by smoking, it is necessary to first control for the influence of other medical factors that also reduce life span.
What factors, other than marketability, necessitate discounts on privately placed shares? As Hertzel and Smith point out, investors who purchase privately placed shares have to expend considerable resources in assessing the quality of the issuing firm. 81 Moreover, investors who purchase private placements may become significant blockholders in the company, with the ability and the incentive to monitor managers and discipline their behavior. 82 As rational economic agents, they will bear these costs only if they are adequately compensated for doing so. The discount offered to buyers is compensation for the cost of assessing the quality of the firm and for the anticipated costs of monitoring the future decisions of its managers. In general, the harder it is to assess the current quality of the firm, and the more important it is to actively monitor the actions of managers in the future, the greater the discount investors will have to be offered in order to accept a private placement. This perspective suggests that a number of observable characteristics of the firm and its private placement-distinct from considerations of marketability-should be related to the discount observed on the transaction.
The Fraction of Total Shares Offered in the Placement
The value of the firm is harder to assess if the firm relies heavily on future growth opportunities for its value rather than on existing assets. Growth-oriented firms have a greater need for external finance than mature firms, and are likely to issue a greater fraction of their existing equity in new private placements. 83 Therefore, the discount on a private placement should increase with the fraction of total shares being placed in the issue.
Business Risk
Firms whose business operations are inherently risky are also more difficult to assess than those in relatively 'safe' or predictable lines of business. Therefore, the greater the degree of business risk, the higher the discount demanded by investors to accept a private placement of equity. Greater business risk also increases the importance of monitoring managerial decisions in the future, adding further to the discount required.
Financial Distress
A similar argument suggests that firms facing financial distress require much more intensive scrutiny when assessing value. They also will benefit from greater levels of monitoring by their blockholders. Therefore, firms in financial distress will have to offer a greater discount to potential buyers of their private placements than would firms that are financially secure.
Total Proceeds from the Placement
Finally, the acquisition of information about firms is likely to be affected by economies of scale. Potential buyers of private placements have to incur certain lumpsum expenses in obtaining data and acquiring the internal resources necessary to analyze this data. The larger the scale of the new private placement, the easier it is to absorb these fixed costs. As a result, the larger the proceeds of the private placement, the lower the discount on the issue ought to be. Table 6 provides initial evidence that these factors do, indeed, influence the level of discounts on private placements. To show how these factors vary with the level of discounts, the eighty-eight private placements in our sample were first separated into three categories, according to the level of discount observed. The private placements were then analyzed to determine how these factors differed across the three groups. The first group contains the twenty-nine placements with the lowest discounts, the second group the twenty-nine placements with intermediate levels of discounts and the third category the thirty placements with the highest levels of discounts. The Low Discount Group has an average discount of just 2.21%, the average discount of the Medium Discount Group is 20.36%, and the average discount of the High Discount Group is 43.33%. Table 6 shows that most of the variables hypothesized as potential determinants of the discount do, indeed, vary systematically with the level of discounts. As predicted, the fraction of total shares issued is systematically higher in high-discount placements than in low-discount placements. This is consistent with the speculation that firms with ambitious growth plans require closer scrutiny by investors prior to the consummation of the placement and greater monitoring subsequent to it. Similarly, the degree of business risks confronting the firm, as measured by the volatility of the firm's returns, is also greater in high-discount placements than in low-discount placements.
Finally, companies making high-discount placements are financially weaker than those making low-discount placements, as indicated by their Z-Scores. The Z-Score, originally devised by Altman to predict corporate bankruptcy, 85 has subsequently come to be recognized as a convenient measure of a firm's financial performance. 86 The ZScore is calculated as a linear function of financial ratios that indicate the company's solvency, liquidity, return on assets, debt-servicing capacity, etc. Altman's research indicates that a Z-Score below 2.6 suggests financial distress. 87 In general, the higher the Z-Score of a company, the stronger its financial position. As Table 6 shows, issues that involve low discounts are made by firms with systematically higher Z-Scores, indicating their superior financial strength.
The only variable that does not appear to be systematically related to discounts is the size of the issue in dollar terms ("proceeds"). This suggests that economies of scale in processing information may not be sufficiently significant in determining the discounts demanded by investors for private placements.
If the factors discussed above were present in equal measure among both registered and unregistered placements, the additional discount observed in unregistered issues could have been attributed solely to their lack of marketability. However, Table 7 shows that this is not the case. Registered issues differ from unregistered issues not just in terms of marketability, but also in terms of factors which are unrelated to marketability but which nonetheless influence discounts. The presence of two asterisks (**) with a variable in Table 7 indicates that differences in the median values of this variable between registered and unregistered issues is too great to have occurred merely by chance. 88 Table 7 reveals that firms making unregistered issues are significantly weaker financially than those making registered issues, as revealed by their lower Z-Scores. As shown in Table 8 , this difference in financial strength alone would have justified a higher discount on unregistered issues, even if they suffered no lack of marketability. Unregistered issues also tend to be smaller in terms of issue proceeds than registered issues, a factor which may also contribute to higher discounts, although this affect appears to be weak, as shown in Table 7 .
Therefore, if unregistered issues have an average additional discount of 14.09% relative to registered issues, part of the additional discount simply reflects the fact that unregistered issues tend to be made by financially weaker companies, and that they tend to involve smaller issue proceeds. Both of these factors lead to higher discounts. Only the remaining portion of the additional discount associated with unregistered issues can be attributed to their lack of marketability.
88. More precisely, these asterisks indicate that the difference in medians is significant at a confidence level of at least 95%. This determination was made on the basis of two well-known statistical tests for differences in medians: the Wilcoxon Signed-Rank Test and the Kruskal-Wallis Test. JOSEPH G. VAN 
D. Determinants of Private Placement Discounts: A Regression Analysis
The central challenge in identifying the impact of non-marketability on private placement discounts is to control the simultaneous influence exerted on the discount by other extraneous factors. The standard procedure for analyzing the simultaneous influence of several factors on a variable of interest, the subject variable, is the technique of multivariate regression. 89 Multivariate regression provides estimates of how a given explanatory factor contributes to the subject variable, given the contributions of all other specified factors. The objective of multivariate regression is to find the specification that best describes the variations observed in the subject variable across the sample. 90 In order to explain private placement discounts, we considered four factors within a multivariate regression framework. The choice of these variables was dictated both by theoretical considerations and an initial assessment of the data.
• The Percentage of Total Shares Issued: Theoretical arguments, articulated earlier in this paper, suggest that private placement discounts should be an increasing function of the fraction of total shares issued, all other factors held constant. This prediction is borne out by an initial assessment of the placements in our sample, as reported in Table 7 .
• The Z-Score of the Issuing Company: As explained earlier, the Z-Score is a numerical indicator of the firm's financial health. The stronger the firm, the higher its Z-Score. Theory suggests that private placement discounts should be a decreasing function of the issuer's Z-Score, other factors held constant.
• The Standard Deviation of the Issuing Firm's Returns: This variable measures the volatility in the issuer's publicly traded shares, which indicates the degree of business risks to which the firm is exposed. Theory suggests that private placement discounts should be an increasing function of the firm's riskiness, other factors held constant.
• Whether or Not the Issue is Registered: Finally, we consider the impact of marketability. We specify an "indicator" variable that is assigned a value of 1 if the issue is registered and 0 otherwise. Since registered shares are more readily marketable, issues denoted as "1" (i.e. registered issues) should have lower discounts than issues denoted "0"(unregistered issues), holding other factors constant. We decided to exclude the level of proceeds as an explanatory variable because our initial assessment of the data, summarized in 91. This assessment was subsequently verified by studying an alternative specification in which proceeds were included as an explanatory variable. The results revealed that proceeds did not have a statistically significant relationship with private placement discounts even in a multivariate regression. Since proceeds failed to add any insight into the behavior of discounts, this specification was not pursued further.
Regression analysis estimates a model of the following form: 92
The data provided by the sample is used to estimate the coefficients a, b 1 , b 2 , b 3 and b 4 . The "intercept" term a identifies that component of the discount, if any, that is unrelated to any of the explanatory factors included in the model. The coefficients b 1 to b 4 reveals the percentage percent the private placement discount will change if the associated factor increases by one unit, all else remaining constant. Of particular interest to us is the coefficient b 4 . For example, if the value of b 4 turns out to be -5.0, we can infer that a registered issue, which is assigned a Registration Indicator of 1, would have a discount that is 5% lower than an otherwise identical issue that is unregistered (Indicator = 0). Therefore, the value of the coefficient b 4 provides an estimate of the discount that is attributable purely to the lack of marketability, when all other factors are held constant.
We estimated the above regression model using the sample of 88 private placements occurring between January 1, 1990 and December 31, 1995. The results of this regression are reported in Table 8 . This table reports the coefficients associated with each explanatory factor, as well as diagnostic measures that indicate the statistical significance of these factors in explaining discounts. 92. Although our linear model is consistent with the received literature (e.g. Hertzel & Smith, supra note 37 (1993)), several tests of model specification were conducted and the specification was found to be robust. As part of our sensitivity tests, we considered two alternative specifications for capturing financial health, involving indicator variables for financial distress: (1) A distress indicator that is coded 1 if the Z-Score is below 2.6 (the critical level identified by Altman, supra note 84, at 602), and 0 if the Z-Score is at or above 2.6; (2) A distress indicator that is coded 1 if the news story accompanying the private placement and publicly available company filings indicate financial distress, and 0 otherwise. The results were qualitatively very similar to those reported in this paper. In particular, the coefficient of the Registration Indicator is very close to that reported in Table 8 The critical test of a factor's explanatory power is that its coefficient is different from zero. The column labeled "Prob." helps identify the degree of certitude with which we can assert this to be true from the sample used for the study. Heuristically, a value of 5% in this column signifies that there is only a 5% probability that the estimated coefficient is different from zero purely by chance. In other words, at a 95% confidence level the coefficient is, indeed, different from zero. Any value of approximately 5% or below is taken to indicate strong statistical significance. Table 8 reveals that every factor we considered in explaining private placement discount has significant explanatory power. For every percentage point by which the firm increases the amount of shares it issues (relative to the total shares after the issue), the discount rises by 0.40% when other factors remain constant. Similarly, for every unit increase in the Z-Score (indicating increased financial health), the discount decreases by 0.08% when other factors are held constant. For every percent by which the standard deviation of monthly returns increases, indicating greater business risk in the issuer, the discount increases by 3.13%.
Most importantly, Table 8 provides a direct estimate of the discount required for lack of marketability. This estimate comes from the coefficient associated with the Registration Indicator. Table 8 reveals that over the sample period, an issue that was registered (i.e. coded as "1") would have required a discount that was 7.23% less than an otherwise identical issue which was unregistered (and hence coded "0"). Therefore, controlling for all other factors influencing private placement discounts, an issuer would have to concede an additional discount of 7.23% simply to compensate the buyer for lack of marketability.
V. SUMMARY AND CONCLUSIONS
The marketability of an asset refers to the degree to which an asset can be converted to cash quickly, without incurring large transaction costs or price concessions. All else equal, the more marketable an asset, the higher the price an investor will be willing to pay for the asset. The lack of marketability of an asset is costly to investors because it potentially causes the investor to miss opportunities to allocate capital to alternative uses, such as liquidity or portfolio rebalancing.
In this Article, we review and critique the various methods that appear in the literature and are used in practice to estimate valuation discounts when an asset lacks marketability. We also present findings from our own original empirical research which offer further insights into the estimation of such discounts.
Current practice recognizes three different methods to estimate valuation discounts due to a lack of marketability. The IPO approach attempts to infer an estimate by comparing post-IPO share prices with transaction prices in the same shares prior to the IPO. The IPO approach is flawed because it samples only successful firms that ultimately go public. Firms that are less profitable and decide not to go public are excluded from consideration. Hence, this approach produces estimates of the marketability discount that are likely to overstate the true discount attributable to a lack of marketability.
The acquisition company approach can provide upper bound estimates for the valuation discounts for private companies (private company discount), in part due to lack of ready marketability. The restricted stock approach can be used to estimate what part of the private placement discount can be attributed to lack of marketability per se.
Thus, the problem that attorneys and courts face in using the discounts from such studies is that the observed differences in valuation between assets might be due to factors other than differences in marketability. In our opinion, when valuing an operating company that is privately held (or its securities), the appropriate benchmark for discounts is provided by the total private placement discount or the discount observed in the acquisition approach. This is because, whether it is marketability restriction per se or other factors, the relevant analysis aims to determine the total valuation discount. However, when it is appropriate to only consider the effect of marketability restrictions, as is the case in valuation of non-controlling interests in a non-operating partnership which holds assets of known value (e.g., a family limited partnership), the distinction between the total valuation discount and liquidity discount is key. In such cases, the applicable discount is only for the lack of liquidity.
To enhance the usefulness of these methods, we report the findings from our own empirical analyses of the marketability discount. We first update the existing restricted stock studies to include data from the 1990s. Secondly, and perhaps more importantly, we control for a number of other possible factors that might influence the magnitude of the valuation discount. This will allow the courts or attorneys to place greater confidence in our estimates since such discounts should be determined after considering fact circumstances pertinent to the subject valuation.
